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OBJECTIVESOBJECTIVES

Identify and Demonstrate Identify and Demonstrate 
the Stability the Stability of   Porous of   Porous 
Candle Filters (~1600 F)Candle Filters (~1600 F)
Demonstrate applications in Demonstrate applications in 
PFBC PFBC processprocess
Define the overall Reliability Define the overall Reliability 
and Durabilityand Durability

ThermalThermal
MechanicalMechanical
ChemicalChemical

Define the Life of FiltersDefine the Life of Filters



TASKSTASKS

•• Filter System Conceptual DesignFilter System Conceptual Design
•• Filter Facility and Equipment DesignFilter Facility and Equipment Design
•• Equipment InstallationEquipment Installation
•• AFBC Filtration TestingAFBC Filtration Testing

•• Advanced 2Advanced 2ndnd generation porous oxide based metal filtergeneration porous oxide based metal filter
•• 12 1.5 m 12 1.5 m cadlecadle filtersfilters
•• Slip stream from flue gasSlip stream from flue gas
•• 15001500--1600 F1600 F

•• Filter PerformanceFilter Performance
•• PM removal performancePM removal performance
•• Visual inspection for cracks, chips, bowing, ash bridging, Visual inspection for cracks, chips, bowing, ash bridging, 

agglomerationagglomeration

•• Material Material AssesmentAssesment
•• Gas flow resistanceGas flow resistance
•• MicrostructuralMicrostructural AnalysisAnalysis
•• Compressive and Compressive and tesiletesile strength analysis of ringsstrength analysis of rings
•• XRDXRD



Siemens Westinghouse Power Siemens Westinghouse Power 
CorporationCorporation

•• Design of Filter Design of Filter 
SystemsSystems

•• VesselsVessels
•• ElementsElements
•• InternalsInternals
•• Pulse Cleaning SkidsPulse Cleaning Skids



CERAMIC FILTER CERAMIC FILTER 
DEVELOPMENTDEVELOPMENT



Ceramic Filter DevelopmentCeramic Filter Development



Ceramic Filter DevelopmentCeramic Filter Development
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•• Design and Modification of AFBCDesign and Modification of AFBC

•• Inlet Hot Gas DuctingInlet Hot Gas Ducting
•• Inlet Ash RemovalInlet Ash Removal
•• Outlet Gas DuctingOutlet Gas Ducting
•• Filter VesselFilter Vessel
•• Solids Handling and DispositionSolids Handling and Disposition

•• Testing of Candle FiltersTesting of Candle Filters
•• Outlet Gas QualityOutlet Gas Quality
•• Visual Inspection of FilterVisual Inspection of Filter
•• Filter LifeFilter Life

•• Material AssessmentMaterial Assessment
•• Gas Flow ResistanceGas Flow Resistance
•• Compressive and Tensile StrengthCompressive and Tensile Strength
•• MicrostructuralMicrostructural ChangesChanges
•• XRD AnalysisXRD Analysis



SIU AFBC systemSIU AFBC system



Past Past 
Filter Performance DemonstrationFilter Performance Demonstration

IGCC PFBC



22ndnd Generation Oxide Based Filter Generation Oxide Based Filter 
Failure MechanismFailure Mechanism

High Temperature Oxidation

Fiber Embrittlement

Fracture Toughness Reduced Due to 
Brittle Fracture Characteristics

Seam Debonding

Low Load Bearing Characteristsics



Residual Ceramic Filter Matrix Residual Ceramic Filter Matrix 
Strength (SWPC)Strength (SWPC)



Anticipated ResultsAnticipated Results

•• Long term Operation at 1600 FLong term Operation at 1600 F
•• >99.999 % removal of PM>99.999 % removal of PM
•• 10 ft/min gas flow at 1 10 ft/min gas flow at 1 atmatm pressurepressure
•• >8000 hrs of service life>8000 hrs of service life
•• Demonstrate performance in ashDemonstrate performance in ash--

containing environmentcontaining environment
•• Demonstrate performance in the Demonstrate performance in the 

presence of volatile speciespresence of volatile species



ANTICIPATED BENEFITSANTICIPATED BENEFITS

•• Continuous Long Term Filter Exposure Continuous Long Term Filter Exposure 
Data applicable to PFBCData applicable to PFBC

•• Experimental Evidence of the merits of Experimental Evidence of the merits of 
the new generation of durable filters for the new generation of durable filters for 
PFBC systemsPFBC systems

•• Promote further demonstration of the Promote further demonstration of the 
technologytechnology
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